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WHAT TS P T.ATMKD IS; 

flip "b*fr type of light-emitting semiconductor 
A 

device compfcAs ing : 
a substrate; 

group III nrbride compound semiconductor layers formed 
on said substrate; aril 

a positive electrod^\including at least one layer of a 
first positive electrode lay^* which is formed on or above a 
p-type semiconductor layer and r^lects light toward said 
substrate, said first positive elect>qde layer being made of 
at least one of silver (Ag), rhodium (RliKruthenium (Ru), 
platinum (Pt), palladium (Pd), and an alloy Including at 
least one of these metals . 




flip^-Hrp type of light-emitting semiconductor 
device usii^q group III nitride compound according to claim 1, 
wherein said ^sitive electrode has a multi-layer structure 
made of a pluralVinds of metals 



3. A f lip typeSof light-emitting semiconductor 

device using group III niWide compound according to claim 
1, further comprising a f irst^hin-f ilm metal layer, which 
is made of at least one of cobalt (Co), nickel (Ni), and an 
alloy including at least one of th\se metals, formed between 
said p-type semiconductor layer and s\^d first positive 
electrode layer. 
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A A flip «tr*p type of light-emitting semiconductor 
device \sing group III nitride compound according to claim 
2, furthe\ comprising a first thin-film metal layer, which 
is made of at least one of cobalt (Co), nickel (Ni), and an 
alloy including at least one of these metals, formed between 
said p-type semiconductor layer and said first positive 
electrode layer. 
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5. A f lip "fc-SX type of light-emitting semiconductor 
device using groupVlI nitride compound according to claim 

3, wherein a thicknels of said first thin-film metal layer 
is in the range of 2 A to 200 A. 

6. A f lip A l4p- typeVf light-emitting semiconductor 
device using group III nVtride compound according to claim 

4, wherein a thickness of \aid first thin-film metal layer 
is in the range of 2 A to 2100 A. 

7 . A flip type of li\ht- emitting semiconductor 

A \ 
device using group III nitride\ compound according to claim 

3, further comprising a second kin-film metal layer, which 

is made of at least one of gold feu) and an alloy including 

gold (Au), formed between said firVt thin-film metal layer 

and said first positive electrode laver . 

8. A flip,-feip» type of light-emittUng semiconductor 

^ \ 

device using group III nitride compound according to claim 
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4, further comprising a second thin-film metal layer, which 
is made d\f at least one of gold (Au) and an alloy including 
gold (Au), formed between said first thin-film metal layer 
and said f irsl\positive electrode layer. 



9. A f lip^te& type of light-emitting semiconductor 
device using group\lI nitride compound according to claim 

7, wherein a thicknes\ of said second thin-film metal layer 
is in the range of 10 A to 500 A. 

10. A flip A **|> type bf light-emitting semiconductor 
device using group III nitride compound according to claim 

8, wherein a thickness of said second thin-film metal layer 
is in the range of 10 A to 5^0 A. 



11. A flip 




type of light-emitting semiconductor 
device using gro<rfp\ "Jtl nitride compound according to claim 
1, wherein a thickV^s of said first positive electrode 
layer is in the range V>f 0.01 //m to 5 //m. 

12. A flip^^p type of light-emitting semiconductor 
JPVdevice using grou\lII nitride compound according to claim 
/ 1, said positive eleV:rode further comprising a second 

positive electrode layex, which is made of at least one of 
gold (Au) and an alloy including gold (Au), formed on said 
first positive electrode laVer. 
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13. A\fli/fe^r type of light-emitting semiconductor 
device usinV group III nitride compound according to claim 
12, wherein a\hickness of said second positive electrode 
layer is in the \ange of 0.03 £dm to 5 /J.m. 



14. A flip «e±p\type of light-emitting semiconductor 
device using group \ll nitride compound according to claim 
1, said positive elecVrode further comprising a third 
positive electrode layW, which is made of at least one of 
titanium (Ti) , chromiuA ( Cr ) , and an alloy including at 
least one of these metal\, formed on said first positive 
electrode layer. 

15. A flip^-tefcp type of Vight-emitting semiconductor 
device using group III n^ij^ujte compound according to claim 
12, said positive electrode^fuVther comprising a third 
positive electrode layer, whijAis made of at least one of 
titanium (Ti) , chromium (CiO, ana an alloy including at 
least one of these metals, formed\on said second positive 
electrode layer. 

16. A flip A -fc±p type of light-emUtting semiconductor 
device using group III nitride compound according to claim 
15, wherein a thickness of said third Positive electrode 
layer is in the range of 3 A to 1000 A) 

17. A flip ." tip - type of light-emittiAg semiconductor 
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devic A comprising : 
a substrate; 

groupVlII nitride compound semiconductor layers formed 
on said subsWate; and 

a positiv^ electrode which is formed on or above a p- 
type semiconductor layer and reflects light toward said 
substrate, whereik said positive electrode has a three-layer 
structure comprising: 

a first positive* electrode layer which is made of at 
least one of rhodium (Vd), ruthenium (Ru), and an alloy 
including at least one \of these metals; 

a second positive eVectrode layer which is made of at 
least one of gold (Au) anH an alloy including gold (Au), and 
formed directly on said fiVst positive electrode layer; and 

a third positive^eiecAode layer which is made of at 
least one of titanium ( ^i ) , Vhromium (Cr), and an alloy 
including at least one ^f/thfese metals, formed directly on 
said second positive ele£trode\ layer • 

CWlp \ 

18. A flip.«fc*T type of light-emitting semiconductor 

\ 

device using group III nitride dompound according to claim 
17, wherein thicknesses of said first, second, and third 
positive electrode layers are in the range of 0.02 //m to 2 
Mm, 0.05 //into 3 jmm, and 5 A to 5bo A, respectively. 



19. A flip.*±p type of light-emitting semiconductor 
device using group III nitride compound according to claim 
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17, furthet comprising a first thin-film metal layer, which 
is made of V: least one of cobalt (Co), nickel (Ni), and an 
alloy includjNag at least one of these metals, formed between 
said p-type semiconductor layer and said first positive 
electrode layer. 



20. A f lip -fe*p\type of light-emitting semiconductor 
device using group MI nitride compound according to claim 
17, further comprising a second thin-film metal layer, which 
is made of at least on& of gold (Au) and an alloy including 
gold (Au), formed betwefen said first thin-film metal layer 
and said first positive felectrode layer. 



21. A flip.tr±p» 



-£p. type of Might-emitting semiconductor 

II nifciU-de compound according to claim 



device using group I 

17, wherein an insulated protective film which is made of 
one of silicon oxide (Si0 2 ), Ibilicon nitride (Si x N y ), 
titanium compound (Tij,N y , etc.\ and polyamide, is formed 
directly on said third positive^ electrode layer. 

22. A flip^-tsip type of light-emitting semiconductor 
device comprising: 
a substrate; 

group III nitride compound semiconductor layers formed 
on said substrate; and 

a positive electrode which is farmed on or above a p- 
type semiconductor layer and reflectsX light toward said 



substrate! wherein said positive electrode has a three-layer 

structure comprising: 

a firstXpositive electrode layer which is made at least 
one of rhodiumWd), ruthenium (Ru), and an alloy including 
at least one ofVhese metals; 

a second posVtive electrode layer which is made of at 
least one of titanW (Ti) , chromium (Cr), and an alloy 
including at least \ie of these metals, and formed directly 
on said first positive electrode layer; and 

a third positive! electrode layer which is made of at 
least one of gold (AuAand an alloy including gold (Au), 
formed directly on said^ second positive electrode layer, 

23. A flip A -*ip tyie\of/ light-emitting semiconductor 
device using group lll^ja*tride compound according to claim 
22, wherein thicknesses ofl said first, second, and third 
positive electrode layers are in the range of 0.02 to 2 
/zm, 5 A to 500 A, and 0.0^ //m to 3 p.m, respectively. 

24. A flip -tip type of Mght-emitting semiconductor 
device using group III nitridl compound according to claim 
22, wherein an insulated protective film which is made of 
one of silicon oxide (Si0 2 ), silicon nitride (Si x N y ), 
titanium compound (Ti„N y , etc.) aVd polyamide, is formed 
directly on said third positive electrode layer. 

25. A flip -tip type of light-emitting semiconductor 



device usirita group III nitride compound according to claim 
22, further comprising a fourth positive electrode layer 
made of at least\ne of titanium (Ti), chromium (Cr), and an 
alloy including at le^st one of these metals, formed 
directly on said third ^ojj^ive electrode layer. 

26. A flip 4*ip type dk ^S^ht-emitting semiconductor 
device using group III nitj^ae \ompound according to claim 
25, wherein an insulated protective film which is made of 
one of silicon oxide (Si0 2 ), silicon nitride (Si x N y ), 
titanium compound (Ti x N y , etc.) and pdlyamide, is formed 
directly on said fourth positive electrode layer. 



